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in liquid Fe-Si-Mn alloys, 536 


CHROMIUM 
activity of, in Fe-Cr alloys, 300 
carbides, equilibrium of, with Cr,O3 and CO, 608 
ductile-brittle transition, effect of interstitials on, 724 
extraction of, from thiocyanate solutions, 124 
grain boundary segregation of impurities in, 145 
grain growth of, effect of interstitials on, 724 
hardness of, effect of interstitials on, 724 
high purity, impurity phases in, 145 
liquid, H solubility in, 285 
oxidation of, catastrophic, 346 
oxide, free energy of formation of, 300 
polymorphic forms of, 588 
recrystallization of, effect of interstitials on, 724 
recrystallization embrittlement of, 151 


CHROMIUM ALLOYS 


Cr-Fe, phase diagram, 588 

Cr-Fe-C system, decarburization of, 608 
Cr-Ni, phase diagram, 588 

Cr-Ti, phase diagram of, 1342 


CLUSTERING (See also GUINIER- PRESTON ZONES) 
in Al-Ag alloys, 308 
in Al-Mg alloys, 1122 
in Al-Zn, effect of, on superconducting properties, 1209 


COBALT 


extraction of, from thiocyanate solutions, 124 

liquid, H solubility in, 285 

liquid, surface energy of, 1175 

oxide, activity of, in systems CoO-MgO, CoO-MnO, CoO-FeO, 
1378 

strain hardening of crystals of, 762 
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COBALT ALLOYS 


Co-Au, metastable solid solutions in, 965 

Co-Cu, metastable solid solutions in, 965 

Co-Ni, C solubility in, 1029 

Co-S system, liquid, electrical conductivity of, 1034 
Co-V-Zr, structure of Zr(VCo)», 687 


COLD WORK (See also STRAIN HARDENING) 


Effect of 
on U microstructure, 1151 
on X-ray line broadening, 447 
on X-ray line broadening in PbTe, 282 


COHESIVE ENERGY 
theory of, of alkali metals, 546 


COLUMBIUM 


corrosion of, 36 

liquid, surface energy of, 1175 
mechanical properties of, 131 

oxidation of, 36 

twinning of, effect of interstitials on, 1170 
work hardening mechanisms in,678 


COLUMBIUM ALLOYS 


Cb-U, diffusion in, 1083 
mechanical properties of, 459 


CONDENSATION 


Vapor-solid 
nucleation kinetics in, 248 


COMPRESSIBILITY 
of Hg alloys, 51 


CONDUCTIVITY, ELECTRICAL 


correlation of, with temperature coefficient of resistance, 60 
of Co-S, Ni-S, Cu-S and Ag-S systems, molten, 1034 


COPPER 


annealing texture of, 627 
converter, wear of refractories in, 1229 
Effect of 
in Au-Cd martensite, 500 
fatigue behavior of, 645 
fatigue of, effect of environment on, 1296 
fatigue mechanism in, 263 
interfacial voids in, 7 
liquid, density of, 1226 
liquid, H solubility in, 285 
liquid, surface energy of, 1175 
pressure bonding of, 250 
rolling texture transition in, 627 
sintering of, 640 
surface energy of, 80 
strain hardening of single crystals of, 529 
surface diffusion coefficient for, 515 


COPPER ALLOYS 


Cu-Al, cross-slip in easy glide of, 835 
Cu-Al, slip line structure on surface of, 257 
Cu-Al, stored energy in, 1290 

Cu;Au, annealing of, 985 

CusAu, strain hardening of, 260 
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Cu-Co, metastable solid solutions in, 965 
Cu-Cr eutectic, fracture mechanism in, 580 
Cu-Ho, phase diagram of, 1302 

Cu-Ni-S mattes, S activity in, 980 

Cu-S, liquid, electrical conductivity of, 1034 


Cu-Zn, growth of 8 layers in y- a diffusion couples, 838 


Cu-Zn, fatigue behavior of, 645 
Cu-Zn, stored energy in, 1290 


CORROSION 


of Al in HCl, effect of Cu content on, 1305 
of Cb, 36 


CRACKING 


during solidification, 2 
Grain boundary, 
in Al and Al alloys, 438 
nucleation of, in MgO crystals, 1103 


CREEP 


activation energy for, in Fe-Al system, 22 
of Au single crystals, 529 
of Cd under cyclic stress, 798 
of FCC crystals, effect of surface removal on, 1003 
of Fe-Si alloys, activation energy for, 665 
grain boundary sliding in, 319 
Mechanism of 

in Al, 1314 

in Al-Mg, 319 

dislocation node motion, 1474 

in Fe-Al system, 22 

grain boundary sliding, 1472 
of Ni, effect of prior strain on, 868 
recovery during, effect of stress on, 1314 
surface condition effect on, 529 
of Ti-Al-Zr alloys, 563 
of Zn single crystals, 529 


CREEP RATE 


of Ag-Al intermediate phase, 1061 

effect of order on, 665 

effect of order on, in Ni3Fe, 277 

of In dispersion hardened with glass, 1088 
stress dependence of, 22 ‘ 
stress dependence of, 351 

stress dependence of, 1474 


CROSS-SLIP 


in Ag-Zn single crystals, 84 

in Bi, under high pressure, 167 
during easy glide, 257 

in easy glide, in Cu-Al crystals, 835 
in fatigue of Cu-Zn alloys, 645 


DECARBURIZATION 

of ferrochromium, 608 

of low-C steel in wet Ho, 695 
DENSIFICATION 

of plasma-sprayed W, 598 


DEOXIDATION 


of Fe liquid, equilibrium constant for, 14 

of Fe liquid by Si and Mn, 207 

of stainless steels, thermodynamic model for, 1380 
of steel using silicon, 560 


DENSITY 


of Hg alloys, 51 
of liquid metals, determination of, 1226 


DIFFUSION 


in B brass, mechanism of, 838 
of H in Fe, theory of, 618 
in liquid slag, relation to structure of, 534 
in multiphase ternary couples, convention for plotting diffusion 
paths, 1250 
self, of ferrite, during plastic flow, 950 
Surface 
of Ag on Ag, 99 
in Cu, 515 
mechanism of, 784 
surface effects during, in Kirkendall experiment, 778 
Thermal 
in blast furnace iron, 102 
of H in Zircaloy-2, 917 


DIFFUSION COEFFICIENT 


of Ag in Al, 308 
of Cb in Zr, 592 
of a-Fe, effect of plastic flow on, 950 
of H in Fe, anomalous behavior of, 618 
Interface 

at B-q@ and B-y brass interfaces, 838 
of Na in nongraphitic C, 1328 
of Si in C saturated liquid Fe, 1265 
Surface 

of Ag on Ag, 99 

of Cu, 515 
in U-Cb alloys, 1083 
of Uin liquid Cd, 571 
in U, y phase, 265 
of Zr in Zr, 592 


DIRECT REDUCTION 


of iron oxide, rate of, 290 
of phosphorus-bearing iron ores, 136 
rate equation for, 203 


DISLOCATIONS 


configuration of in Cb, 678 

in cph structures, dissociation and interaction of, 788 
density of, change with strain of, 1015 

etch patterns of, in Cd doped Zn, 994 

grain boundary sources of, 239 

helix formation, mechanism of, 1439 

helix formation, mechanism of, 1443 

intersection of, 1015 

locking of, in Ta-O alloy, 603 

rearrangement of, during annealing, 994 

in reversion of Al alloy during fatigue, 1093 

role of, in discontinuous precipitation, 1411 

tangle formation from helices, mechanism of, 1443 
unpinning of, 658 


DISPERSION HARDENING 


of In with glass, effect on creep rate of, 1088 
of Ni with Al,O3, effect of Mn on, 1251 

of WC-Co alloys, 1146 

of Zr, 1463 


DISTILLATION 


of MoCls, 32 
in Zn refining, 509 


DISTRIBUTION COEFFICIENT 
in dilute Zn, Sn, and Pb based alloys, 112 


DOMAIN SIZE 
Antiphase 
effect of, on strain hardening, 260 
restricted growth of, in Cu3Au, 985 


DUCTILITY (See also TRANSITION TEMPERATURE) 


of Cd during cyclic stressing, 798 
of Cd and Cd-Mg alloys, 70 
of Ta alloys at low temperature, 856 


EASY GLIDE 


in Ag-Zn single crystals, 84 
cross-slip in, in Cu-Al crystals, 835 
of Cu-Al crystals, 257 


ELASTIC CONSTANTS 


theoretical calculation of, 546 


ELECTROLYSIS 


Of fused salts 
of reactive metals, 821 


ELECTROMIGRATION 
in liquid Bi-Sn alloys, 1156 


ELECTRON DIFFRACTION 
patterns, indexing of, from twinned region, 1044 


ELECTRON MICROSCOPY 


Be film preparation, 1462 
Transmission 
wire preparation technique for, 284 


ELECTRONIC STRUCTURE 
of metals, 546 


EMBRITTLEMENT 


Hydrogen 
in Cb and Ta, 131 
mechanism of, 269 
recryStallization, of Cr, 151 


EMISSIVITY 
of liquid Fe, 482 


ENERGY 


cohesive, 546 
correlation, of valence electrons, 546 
exchange, of valence electrons, 546 
Surface 
of Ag, dependence on orientation of, 1078 
of Cu, 80 
of Cu liquid, 1175 
as driving force in secondary recrystallization, 185 
effect of point defects on, 306 
effect of, on solidification cracking, 2 
of Fe alloys, liquid, 1098 
of Fe liquid, 1098 
of liquid transition metals, 1175 
measurement of, 400 
orientation dependence of, 400 


SUBJECT INDEX, VOLUME 227 (1963)-xix 


Stored 
in Au-Ag, 365 
in Au-Ag after explosive loading, 1468 
in Cu-Al and Cu-Zn, 1290 
in torsion specimen, 1477 


EQUATIONS OF STATE 
of polyvalent metals, 546 


EQUILIBRIUM CONSTANT 


for Al,O3 formation in Fe liquid, 14 
in metal-slag systems, 525 
for sulfurization of oxide melts, 940 


ETCH PITS 
in UC, technique for producing, 286 


EUTECTICS 


Ag-Si, 1000 

Al-CuAl), structural stability of, 540 
Cu-Cr, fracture mechanisms in, 580 
interface morphology of, 64 

Mg-Sn, microstructure of, 393 


EXPLOSIVE FORMING 
of alloy steels, 1188 


FATIGUE MECHANISM 


in 2024-T4 Al, age hardened, 1093 

in Cu, 263 

Effect of 
alloying on, 645 
environment on, in Cu, Ni, and stainless steel, 1296 
nonuniform precipitation on, 452 

of MgO crystals, 1103 


FATIGUE PROPERTIES 


of Cu, 1296 

of Cu-Zn alloys, 645 

determination of, apparatus for, 1254 

Effect of 
aging and reversion on, 1093 
nonuniform precipitation on, 452 

of Ni, 1296 

of 316 stainless steel, 1296 


FLOTATION 


influence of solid state point defects on, 306 


FRACTURE 


brittle, of CO), 1134 
of Cd and Cd-Mg alloys, 70 
cleavage, of Zn crystals, 1069 
in Cr, recrystallized, 151 
in Cu-Cr eutectic, 580 
Effect of 
nonuniform precipitation on, 452 
temperature on, in Fe base alloys, 1369 
in sapphire, 1053 
of two-phase W-Ni-Fe composites, 1127 
of WC-Co alloys, 1146 


xx-VOLUME 227 (1963), SUBJECT INDEX 


FREE ENERGY 
Of formation 
of Cry03, 300 
of MoO), 371 
of Y-Zn compounds, 910 
GALLIUM 
GaAs-InAs phase diagram, 220 
GAS-SOLID REACTIONS (See aiso SPECIFIC PROCESS) 
kinetics of, general equation for, 203 
GERMANIUM ALLOYS 


transition element germanides, ternary, 575 


‘GOLD 


creep of single crystals of, 529 
crystals, effect of surface removal on plastic flow of, 1003 


GOLD ALLOYS 


Au-Ag, annealing kinetics of explosively loaded, 1468 
Au-Ag, stored energy of cold work in, 365 

Au-Ag, surface effects during interdiffusion in, 778 
Au-Cd system, martensitic transformation in, 500 
Au-Co, metastable solid solutions in, 965 

Au-Ho, phase diagram of, 1302 

grain delineation in foils of, 795 


GRAIN BOUNDARIES 


delineation of, in Au alloy foils, 795 
dislocation sources in, 239 
grooving of, 1078 
impurity segregation to, in Cr, 145 
liquid film at, effect on grain growth of, 783 
migration of, in Cr, 145 
migration of, effect of impurities on, 699 
Mobility of 

in Fe, effect of interstitial impurities on, 1433 
role of, in discontinuous precipitation, 1411 
segregation of H to, in Al alloys, 438 
segregation of Ti to, in Sn, 223 
Sliding of 

in creep, 319 

mechanism of, in creep, 1472 
voids at, in CO), 1134 


GRAIN GROWTH 


in alnico alloys, 791 


of 1134 
of Cr and Cr with interstitials, 724 
Discontinuous 
in enameling iron, cause of, 1321 
in Fe-Si, 776 


in Fe-Si, rate of, 185 
grain boundary migration during, 699 
inhibition of, by H agglomeration, 438 
in periclase, factors affecting, 971 
in presence of intergranular liquid, 783 


GRAIN SIZE 


Effect of 
on ductile-brittle transition, 505 
on ductile-brittle transition in steel, 1212 
on ductility of W, 280 
on fracture stress of Cd, 70 


on yield stress of Ta, 772 
on yield stress of Ta-W alloy, 772 
of enameling iron, factors affecting, 1321 
Petch relation for flow stress dependence on, 239 


GROWTH RATE 
of 8 brass layers in y-a brass diffusion couples, 838 
of Ni3Ti in austenite, 754 
of Widmanstatten plates, capillarity effects on, 957 
GUINIER-PRESTON ZONES (See also CLUSTERING) 
in Al-Ag alloy, 308 
in Al-Mg alloy, 1122 
HAFNIUM 


liquid, surface energy of, 1175 

Hf-O, lattice parameters of, 876 

Hf-O, thermodynamic properties of, 876 
Hf-W, phase diagram of, 264 


HARDENING OF STEEL (See STEEL, HARDENING) 


HARDNESS 


of Cr and Cr with interstitials, 724 
of Ti, changes of during recovery, 1024 
of TiO,, effect of stoichiometry on, 1467 


HEAT FLOW 


in gas-granular bed systems, 802 


HOLMIUM ALLOYS 


Ho-Ag, phase diagram of, 1302 
Ho-Au, phase diagram of, 1302 
Ho-Cu, phase diagram of, 1302 


HYDROGEN 


agglomeration of, in Al alloys, 438 
diffusion of, in Fe, theory of, 618 
Effect of 
on mechanical properties of Cb and Ta, 131 


excess entropy of, in V-H, Nb-H and Ta-H solid solutions, 1116 


permeability of Hastelloy B to, 781 

reduction of Fe,O3 by, 897 

solubility of, in liquid Co, Cr, Cu and Ni, 285 
solubility of, in liquid Fe alloys, 382 

thermal diffusion of, in Zircaloy-2, 917 


HYSTERESIS LOSSES 


effect of residual stress on, 356 


INDIUM 


dispersion hardened with glass, creep of, 1088 
InAs-GaAs phase diagram, 220 


INTERACTION COEFFICIENT 


for C and Co in austenite, 1461 

for C and Cr in austenite, 538 

in dilute multicomponent liquid alloys, 88 
in liquid Fe-Si-C alloys, 473 


INTERFACES 


Solid-liquid 
cellular morphology of, 374 
dihedral angles of, 2 


MgO-Fe, reactions at, 1109 
morphology of, in dilute binary alloys, 112 


INTERFACES 


Solid-liquid 
morphology of, during eutectic solidification, 64 
Solid-solid 
bainite-austenite, model of, 651 
boundary migration mechanism in recrystallization, 768 
capillarity effects at, during growth of Widmanstatten plates, 
957 
ferrite-austenite, rate of motion of, 1255 
habit plane of Ni3Ti in austenite, 754 
habit plane of titanium hydride in Ti-H system, 1166 
lamellar, in Mg-Mg)Sn eutectic, 393 
voids in, 7 


INTERMEDIATE PHASES 


Ag-Al system, creep of, 106i 
AgMg, Si contamination of, 793 
AgMg, tensile properties of, 769 
Cr3 O type, in ternary V alloys, 1407 
germanides, ternary, of transition elements, 575 
Laves phases 
atomic radius of Si in, 991 
Zr(V Co)o, atomic arrangements in, 687 
in Mo-Ir system, 1047 
nonequilibrium, production of, 362 
PbTe, X-ray study of cold work in, 282 
silicides, ternary, of transition elements, 575 
TaCx, properties of, 1361 
in Ta-Ir system, 1401 
in Ta-Pd system, 1028 
Ti,Cu, crystal structure of, 674 
Ti,Cu,O, crystal structure of, 674 
Ti,Ni, crystal structure of, 674 
Ti,Ni,O, crystal structure of, 674 
VMn, CsCl-type structure in, 1460 
in Y-Zn system, 910 


INTERNAL FRICTION 


of Ti, cold worked and annealed, 1024 


IONIC EXCHANGE 


in slag-metal equilibria, 525 


IRIDIUM 


liquid, surface energy of, 1175 


IRIDIUM ALLOYS 


Ir-Mo, phase diagram of, 1047 
Ir-Ta, phase diagram of, 1401 


IRON 


ductile-brittle transition in, 505 
extraction of, from thiocyanate solutions, 124 
flow and fracture temperature dependence in, 1369 
H diffusion in, theory of, 618 
Liquid 
composition after deoxidation, calculation of, 207 
deoxidation of, by Al, 14 
deoxidation of, by Si, 560 
emissivity of, 482 
equilibrium of, with slag, 525 
H solubility in, 382 
surface energy of, 1098 
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surface energy of, 1175 

recovery of, effect of interstitial impurities on, 1433 
recrystallization of, effect of interstitial impurities on, 1433 
recrystallization texture in crystal of, 1011 

self-diffusion of, during plastic flow, 950 

torsional deformation in single crystals of, 340 


IRON ALLOYS 


enameling iron, secondary recrystallization of, cause of, 1321 
Fe-Al, creep in, 22 
Fe-Be, twinning in, 779 
Fe-C, effect of pressure on phase diagram, 429 
Fe-C, flow and fracture temperature dependence in, 1369 
Fe-C, growth rate of Widmanstatten a growing in y, 957 
Fe-C, a-y interface motion rate in, 1255 
Fe-C, martensite strengthening mechanism in, 1080 
Fe-C-Co, activity of C in, 1461 
Fe-C-Cr, C activity in austenitic phase of, 538 
Fe-Cr, activity of Cr in, 300 
Fe-Cr, flow and fracture temperature dependence in, 1369 
Fe-Cr, intensity of Fe and Cr Ka radiation in, 270 
Fe-Cr-C system, decarburization of, 608 
Fe-Mn, flow and fracture temperature dependence in, 1369 
Fe-Mo, discontinuous precipitation mechanism in, 1411 
Fe-Ni, age hardening of martensites in, 1426 
Fe-Ni, austenite stabilization in, by reverse martensitic trans- 
formation, 278 
Fe-Ni, effect of alloying elements on Mg and Ag temperatures 
in, 884 
Fe-Ni, flow and fracture temperature dependence in, 1369 
Fe-Ni-C austenite, C activity in, 732 
Fe-Ni-C, deformation modes in martensites of, 159 
Fe-Ni-C, tempering of martensite in, 94 
Fe-Ni-Ti system, Ni3Ti precipitation in, 754 
Fe-Si, creep of, 665 
Fe-Si, N solubility and activity in, 1393 
Fe-Si, recrystallization texture in, 1011 
Fe-Si, secondary recrystallization in, 185 
Fe-Si, textures in, 905 
Fe-Si, transition pressure in, 746 
Fe-W, brittle-ductile transition, 505 
Fe-Zn, discontinuous precipitation mechanism in, 1411 
H solubility in, liquid, 382 
Liquid 
Fe-C, Mn content of, in equilibrium with slag, 1039 
Fe-Si, Si activity in, 1258 
Fe-Si-C, effect of C on Si activity in, 1258 
Fe-Si-C. equilibrium of, with slag, 1193 
Fe-Si-Mn, graphite solubility in, 536 
Fe-Si-C, Si diffusivity in, 1265 
Fe-V, N solubility in, 929 
Fe-V, VN precipitation in, 929 
N solubility in, 189 
N solubility in, kinetics of, 844 
Si activity in, 473 
surface energy of, 1098 
thermal diffusion in, in blast furnace, 102 


TRON OXIDES 


direct reduction of, 136 

Fe,03, equilibrium constant for formation of, 270 
Fe,O3, Hy reduction of, 897 

reduction of, rate of, 290 


IRREVERSIBLE THERMODYNAMICS 
applied to thermal diffusion, 102 
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LEAD 


blast furnace, continuous tapping of, 177 
liquid, viscosity of, 706 
oxide, effect of, in catastrophic oxidation, 346 
solidification texture in, 47 
Sulfide 
doped, decopperization of liquid Pb by, 1275 
flotation of, 306 
oxidation of, 215 
point defects in, 306 
Refining 
Cu removal from liquid Pb using doped PbS, 1275 
telluride, X-ray study of cold work in, 282 


LEAD ALLOYS 


segregation in, during solidification, 112 


LITHIUM 


fluoride 
strain fields around intersecting slip planes in, 797 


LIQUIDS 


density of, determination of, 1226 
theory of, 51 
theory of, 88 


MAGNESIUM 


oxide, factors affecting microstructures of, 971 
oxide, strain hardening of, 1103 
oxide, wettability of, by Fe, 1109 
torsional deformation in single crystals of, 331 
Eutectic microstructure in, 

Mg-Sn alloy, 393 


MAGNESIUM ALLOYS 


Mg-Ag, Si contamination of AgMg, 793 
Mg-Ag, tensile properties of AgMg, 769 


Mg-Al, interface morphology of, during eutectic solidification, 


64 
Mg-Cd system, order-disorder reaction in, 26 


MAGNET ALLOYS 


Alnico, grain growth in. 791 


MAGNETOSTRICTION 


effect of residual stress on, 359 
in Ni. 359 


MANGANESE 


carbide, Mn;,C3, thermodynamic properties of, 542 
distribution of, between slag and Fe, 1039 

effect of, on ductile-brittle transition in steel, 1212 
effect of, in deoxidation of steel, 560 

extraction of, from thiocyanate solutions, 124 


MANGANESE ALLOYS 

MnO-MnS phase diagram, 796 

Mn-V, CsCl-type structure in VMn, 1460 
MARTENSITE 


age hardening of, in Fe-Ni system, 1426 
decomposition kinetics of, 94 
Fe-Ni-C system, deformation modes in, 159 


strengthening mechanism of, 1080 
tetragonality of, 1465 
twinning modes in, 1471 


MARTENSITIC TRANSFORMATION 


in Au-Cd system, 500 
in Fe-Ni alloy, effect of alloying elements on, 884 
reverse, austenite stabilization by, in Fe-Ni, 278 


MATTES 
Cu-Ni-S, S activity in, 980 


MERCURY ALLOYS 
physical properties of, 51 


MOLYBDENUM 


dioxide, free energy of formation of, 371 
high purity, preparation of, 32 
liquid, surface energy of, 1175 


MOLYBDENUM ALLOYS 
Mo-Ir, phase diagram of, 1047 


MONOTECTICS 


microstructure of, in Bi-Se system, 18 


NICKEL 


creep of, effect of prior strain on, 868 


dispersion hardened with Al,O3, effect of Mn additions on, 1251 


fatigue of, effect of environment on, 1296 
liquid, H solubility in, 285 

liquid, surface energy of, 1175 
magnetostriction in, 359 

Ni3Ti precipitation in Fe-Ni-Ti, 754 
stress-rupture of, effect of prior strain on, 868 
substructure of, after solidification, 1282 

thin films of, strength of, 1346 

use of, in sintering W, 598 


NICKEL ALLOYS 


Hastelloy B, permeability of, to hydrogen, 781 
Ni-Ag, substructure of, after solidification, 1282 
Ni-Co, C solubility in, 1029 

Ni-Cr-Fe, electrical resistance of, 586 

Ni-Fe, effect of order on creep in, 277 


Ni-S, grain growth of, in presence of intergranular liquid, 783 


Ni-S, liquid, electrical conductivity of, 1034 
Ni-ThO,, structural stability in, 1455 
René 41 type 

mechanical properties of, 405 

phases formed in, effect of alloying on, 405 


NIOBIUM (See COLUMBIUM) 


NITROGEN 


solubility and activity of, in silicon iron, 1393 
solubility of, in liquid Fe alloys, 189 

solubility of, in liquid Fe alloys, kinetics of, 844 
solubility of, in liquid Fe-V alloys, 929 


NOTCH SENSITIVITY 


of Cb, 131 
of Ta, 131 


NUCLEAR REACTORS 


fuel reprocessing for, 191 


NUCLEATION 


Kinetics of 
in solidification, 890 
in vapor deposition, 248 
sites for, in discontinuous precipitation, 1411 


ORDER 


Effect of 
on creep of Ni3;Fe, 277 
on creep rate, 665 
Formation of 
in cold worked Cus3Au, 985 
kinetics of, in Mg-Cd system, 26 
Hardening 
of Cu3Au, 260 


ORIENTATION OF CRYSTALS 
determination of, using cylindrical Laue photograph, 712 
effect of, on fracture stress, 1069 

OSMIUM 


liquid, surface energy of, 1175 


OXIDATION 


catastrophic, mechanism of, 346 
of Cb, 36 

of metals, rate equation for, 203 
of PbS, by H,O in acid media, 215 
of UC, 488 

of ZrC, kinetics of, 467 

of Zr, kinetics of, 1184 


OXIDE EXCHANGE 
in slag-metal equilibria, 525 


OXIDES 


CoO, activity of, in systems CoO-MgO, CoO-MnO, CoO-FeO, 
1378 

Fe,03, formation of, equilibrium constant for, 270 

MgO, factors affecting microstructures of, 971 

MgO, wettability of, by Fe, 1109 

of Ti, crystal structure of, 769 

TiO,, effect of stoichiometry on hardness of, 1467 


OXYGEN 


activity of, in Hf-O alloys, 876 
Effect of 

on mechanical properties of Cb and Ta, 131 
in Ta-O system, strain-aging due to, 603 


PALLADIUM 
liquid, surface energy of, 1175 
PALLADIUM ALLOYS 


Pd-Ta system ,intermediate phases in, 1028 


PEENING 


Effect of 
on X-ray line broadening, 447 
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PERMEABILITY 
of Hastelloy B to hydrogen, 781 


PHASE DIAGRAMS 


Al-Li system, 1204 
Ag-Ho system, 1302 
AgMg-Si quasibinary, 793 
Ag-Si system, 1000 
Au-Ho system, 1302 
Cr-Fe system, 588 

Cr-Ni system, 588 

Cu-Ho system, 1302 
Cu-Ni-S system, 980 
effect of valency on, 791 
Fe-C, effect of pressure on, 429 
Fe-Cr-C system, 608 
InAs-GaAs system, 220 


liquidus determination, X-ray technique for, 535 


Mg-Cd system, 26 
MnO-MnS system, 796 
Mo-Ir system, 1047 
prediction of solid solubility in, 717 
Sc- Y system, 865 
Sc-Zr system, 865 
Ta-C system, 1458 
Ta-Ir system, 1401 
Ta-Zr system, 1245 
Ti-Cr system, 1342 
Ti-V-Cr system, 743 
W-Hf system, 264 
Y-Zn system, 910 
Zn-S-O system, 1419 
of Zn-V system, 485 


PHOSPHORUS 


removal of, in direct reduction of iron ore, 136 


PLATINUM 


liquid, surface energy of, 1175 


PLATINUM ALLOYS 
Pt-Ag, metastable solid solutions in, 1253 


PLUTONIUM 


nitrate, solvent extraction of, 191 


POINT DEFECTS~ 


effect of, in flotation, 306 
Generation of 
in cold working, 365 
Interstitials 
activity of, theoretical expression for, 1116 
Vacancies 
formation of, in Cb during deformation, 678 
interaction of, with G.P. zones, 1122 
lifetime of, in ferrite, 950 


POWDER METALLURGY 


pressure bonding of Cu, 250 
sintering, gravitational effects in, 640 


PRECIPITATION 


in Al-Mg alloys, 1122 
of carbides in 304 stainless, 422 
of carbides during tempering, 1334 
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Discontinuous 

in ferrite, mechanisms of, 1411 

of Ni3Ti in Fe-Ni-Ti alloy, 754 
effect of electric current on, 615 
in Fe-Ni martensites during aging, 1426 
Mechanism of 

in Al-Ag alloy, 308 
nonuniform, effect on fatigue, 452 
stress oriented, in Ti-H system, 1166 
of VN in liquid Fe-V alloys, 929 


PREFERRED ORIENTATION (See TEXTURE) 


PRESSURE 


deformation due to, in Bi, 167 
effect of, on Fe-C phase diagram, 429 


PRESSURE BONDING 


of Cu, 250 
void formation during, 7 


PROPORTIONAL LIMIT 


in torsion of single crystals, 331 
in torsion of single crystals, 340 


PYROMETRY (See TEMPERATURE MEASUREMENT) 
QUENCH AGING (See AGING) 


RECOVERY 


in Cu-Al and Cu-Zn, 1290 
during creep, effect of stress on, 1314 
of Fe, effect of interstitial impurities on, 1433 


RECRYSTALLIZATION 


of Au-Ag alloy after explosive loading, 1468 
boundary migration in, mechanism of, 768 

of Cr and Cr with interstitials, 724 

of Cr, embrittlement during, 151 

of Fe, effect of interstitial impurities on, 1433 
grain boundary migration during, 699 

of Ta alloys, temperature of, 856 

of U, effect of, on microstructure, 1151 


REDUCTION 


of by Hy, 539 

of Fe,O3 by Hp, 897 

of iron oxide, rate of, 290 

of MoCls to Mo, 32 

of reactive metal halides, 821 
of reactive metal oxides, 821 


REFINING 


Of Pb 
Cu removal from liquid Pb using doped PbS, 1275 
of Zn, 509 


REFRACTORIES 


MgO, wettability of, by Fe, 1109 
periclase, factors affecting microstructures of, 971 
wear of, in Cu converters, 1229 


REPLICAS 


use of, in studying precipitation, 422 


RESIDUAL STRESS (See STRESS, RESIDUAL) 


RESISTANCE, ELECTRICAL 


antiphase domain size related to, 260 
of Cu,Au, changes of, during annealing, 985 
of liquid Bi-Sn alloys, 1156 
of Ni-Cr-Fe alloys, temperature coefficient of, 586 
Temperature coefficient of 
correlation with conductivity, 60 


REVERSION 
in Al-Zn, effect of, on superconducting properties, 1209 
during fatigue of Al alloy, 1093 

RHENIUM 


liquid, surface energy of, 1175 


RHODIUM 


liquid, surface energy of, 1175 


ROASTING 


fluid bed, of Zn concentrates, 105 
rate equation for, 203 
of Zn concentrates, 1419 


RUTHENIUM 


liquid, surface energy of, 1175 


SCANDIUM 


extraction of, from thiocyanate solutions, 124 


SCANDIUM ALLOYS 


Sc- Y system, phase diagram of, 865 
Sc-Zr system, phase diagram of, 865 


SEGREGATION 


during cellular solidification, 374 
during solidification of Sn-Pb alloy, 1351 
Grain boundary 
in Cr, during recrystallization, 145 
of Tl] in Sn, 223 
of H in Al alloys, 438 
of O to dislocations in Ta-O, 603 
of solute, in solidification of dilute binary alloys, 112 
of solute during solidification. in Sn-Ag alloys, 231 
due to temperature gradient, 102 


SENSITIZATION 


of 304 stainless steel, 422 


SILICON 


activity of, in liquid Fe-Si-C alloys, 473 

atomic radius of, in ternary Laves phases, 991 

contamination of AgMg by, 793 

deoxidation power of, 560 

distribution of, between Fe-Si-C alloys and SiO,-CaO-MgO-Al1,03 
slags, 1193 

effect of, on ductile-brittle transition in steel, 1212 

nitride, solubility of, in liquid Ag, 1143 


SILICON ALLOYS 


Fe-Si-C, liquid, Si activity in, 1258 
Fe-Si-C, liquid, Si diffusivity in, 1265 


Si-Ag, liquid, Si and Ag activities in, 1143 
Si-Ag, phase diagram, 1000 
transition element silicides, ternary, 575 


SILICON IRON 


hysteresis loss in, 356 

N solubility and activity in, 1393 
recryStallization texture in, 1011 
secondary recrystallization rate, 185 
texture of, 905 

texture development in, 776 


SILVER 


activity of, in Ag)S during reduction by Hp», 539 
Chloride 

flotation of, 306 

point defects in, 306 
liquid, SigN, solubility in, 1143 
sulfide, Ag activity in, during reduction by Hy, 539 
surface diffusion coefficient of, on Ag, 99 
surface energy vs. orientation of, 1078 


SILVER ALLOYS 


Ag-Al, creep of intermediate phase in, 1061 

Ag-Au, annealing kinetics after explosive loading, 1468 
Ag-Au, surface effects during interdiffusion in, 778 
Ag-Ho, phase diagram of, 1302 

Ag-Mg, Si contamination of AgMg, 793 

Ag-Mg, tensile properties of AgMg, 769 

Ag- Pt, metastable solid solutions in, 1253 

Ag-S system, liquid, electrical conductivity of, 1034 
Ag-Si, liquid, Ag and Si activities in, 1143 

Ag-Si, phase diagram, 1000 

Ag- Zn, deformation of crystals of, 84 


SINTERING 


gravitational effects in, 640 
of plasma-sprayed W, 598 


SLAG 


Aluminate 
Mn distribution between, and C saturated Fe, 1039 
basic open-hearth, water solubility in, 1457 
CaO-SiO,-Al,O3, structure and transport properties of, 534 
equilibrium of, with metal, 525 
Silicate 
Mn distribution between, and C saturated Fe, 1039 
ternary, calculation of activities in, 207 
water solubility in, 492 
SiO, activity in BaO-CaO-SiO, slag, 1258 
SiO, solubility in FeO-SiO, system, 270 
sulfurization and desulfurization kinetics of oxide melts, 940 


SLAG-METAL REACTIONS 


Si distribution between Fe-Si-C alloys and SiO,-CaO-MgO- 
Al,03 slags, 1193 
SiO, reduction from slag by C saturated Fe, kinetics of, 1265 


SLIP 


in Bi, under high pressure, 167 
in Fe-Ni-C martensites, 159 
prismatic, of Ag-Al intermediate phase, 1061 
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SLIP LINES 


in Cu-Al, during easy glide, 257 
intersecting, strain fields around, 797 
spacing of, effect of surface removal on, 1003 


SODIUM 


activity and diffusivity of, in nongraphitic C, 1328 
vapor, deposition of, on CsCl, 248 


SOLIDIFICATION 


cellular, segregation during, 374 
cellular, of Sn-Pb alloy, 1351 
cracking during, 2 
distribution of solute during, 231 
Eutectic 
interface morphology formed during, 64 
microstructure produced during, 393 
monotectic, in Bi-Se system, 18 
nucleation rate in, effect of stirring on, 890 
rapid, of Ag-Pt alloys, 1253 
rapid, apparatus for, 362 
rapid, of Co-Au and Co-Cu alloys, 965 
segregation during, of Sn-Pb alloy, 1351 
of Sn, texture formed during, 1453 
solute distribution during, 112 
substructure formed during, in Ni and NiAg alloy, 1282 
substructure formed during, in Zn-Au alloy, 276 
texture formed during, 47 
of Zn, texture formed during, 1453 


SOLUBILITY 


of C in Co-Ni alloys, 1029 

of C in Ta, 1458 

of Fe3C in austenite, 429 

of graphite in liquid Fe-Si-Mn alloys, 536 
of H in liquid Co, Cr, Cu, and Ni, 285 
of H in liquid Fe alloys, 382 

of Ho in Cu, Ag, and Au, 1302 

of Li in Al, 1204 . 

limits of, nonequilibrium, 362 

of N in liquid Fe alloys, 189 

of N in liquid Fe alloys, kinetics of, 844 
of N in liquid Fe-V alloys, 929 

of N in silicon-iron, 1393 

of Si3N, in liquid Ag, 1143 

of SiO, in FeO-SiO, system, 270 

solid, metastable, in Ag-Pt alloys, 1253 
solid, prediction of, 717 

of water in open-hearth slags, 1457 

of water in silicate melts, 492 

of VN in liquid Fe-V ailoys, 929 


SOLUTION 


kinetics of, in Al liquid, 179 


SOLUTION HARDENING 


of Cb alloys, 459 
of Ni-Al,O3 composite with Mn, 1251 


SOLUTION THEORY 


Solid 
interstitial, 1116 


SOLVENT EXTRACTION 


of plutonium nitrate, 191 
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of transition metals, 124 
of uranium nitrate, 191 


SPECIMEN SIZE EFFECT 


on Cr tensile properties, 151 
in fracture of Zn crystals, 1069 
in plastic flow of FCC crystals, 1003 


SPRA YING 
plasma, of W, 598 


STACKING FAULTS 


Frequency of 
texture transition correlation with, 627 


STAINLESS STEEL 


auStenitic, cube texture in, 1454 

deoxidation of, thermodynamic model for, 1380 
fatigue of, effect of environment on, 1296 
oxidation of, catastrophic, 346 

sensitization in type 304, 422 


STEEL (See also IRON ALLOYS) 


bainite growth kinetics in, 651 
Bauschinger effect in strain aged, 736 
decarburization of, in wet Ho, 695 
deoxidation of, 560 


STEEL 


ductile-brittle transition, effect of grain size and composition 
on, 1212 
explosive ausforming of, 1188 
Hardening 
effect of, on X-ray line broadening, 447 
H diffusion in, theory of, 618 
H embrittlement of, 269 
martensite strengthening mechanism in, 1080 
plastic anisotropy of, 272 
shock hardening of, 1188 
tempering of, microstructural changes during, 1334 
X-ray line broadening in, 447 


STORED ENERGY (See ENERGY, STORED) 


STRAIN AGING 


Bauschinger effect influenced by, 736 
dislocation unpinning, 658 
of Ta-O alloy, 603 


STRAIN HARDENING (See also COLD WORK) 


of Ag-Zn single crystals, 84 

of Cb, mechanisms of, 678 

of Co crystals, 762 

of Cu3Au, ordered, 260 

easy glide, cross-slip in, 835 

effect on Petch slope of, 239 

of FCC crystals, effect of surface removal on, 1003 
mechanisms of, in Al and Al-Mg alloys, 1015 

of MgO crystals, 1103 

slip line structure in, in easy glide region, 257 
surface condition effect on, 529 

temperature dependence of, in Fe base alloys, 1369 
of two-phase W-Ni-Fe composites, 1127 


STRAIN, PLASTIC 


Effect of 
on electrical resistivity of Cu3;Au, 260 
on Petch slope. 239 


STRESS 


Critical resolved shear 
of Co, 762 
Effect of 
on activation energy for creep, 22 
on creep rate, 351 
on creep rate, 1474 
on precipitate orientation in Ti-H system, 1166 
fracture, of Zn crystals, 1069 
Residual 
magnetic hysteresis loss affected by, 356 
magnetostriction affected by, 359 
after peening, 447 
after plastic elongation, 356 
after plastic elongation, 359 
Yield 
of Ta and Ta-W alloy, grain size dependence of, 772 


STRESS-RUPTURE PROPERTIES 


of Cb alloys, 459 
of N:, effect of prior strain on, 868 
of René 41 type alloys, 405 


SUBGRAIN BOUNDARIES 


migration of, in Ni and Ni-Ag alloy, 1282 


SUBGRAIN SIZE 
in Ni and Ni-Ag alloy after solidification, 1282 


SUBLIMATION 
of MoCls, 32 


SULFUR 
activity of, in Cu-Ni-S mattes, 980 


SULFURIZATION 


kinetics of, of oxide melts, 940 


SUPERCONDUCTING PROPERTIES 


of Al-Zn alloys, effect of clustering on, 1209 
Transition temperature 
of V3Co, effect of substituting Ni or Rh for Co on, 1407 


SURFACE CONDITION 


Effect of 
on mechanical properties, 529 
on plastic flow of FCC crystals, 1003 
on pressure bonding, 250 
on yielding of Pe, 669 


SURFACE ENERGY (See ENERGY, SURFACE) 


SURFACES 


Diffusion on 
in Cu, 515 
mechanism of, 784 


vapor deposition on, 248 


SURFACE TENSION (See ENERGY, SURFACE) 


TEMPERING 


topography of, in Kirkendall experiment on Ag-Au system, 778 


TANTALUM 


Carbide 
physical and mechanical properties of, 1361 
liquid, surface energy of, 1175 
mechanical properties of, 131 
yield stress of, grain size dependence of, 772 


TANTALUM ALLOYS 


fabricability of, 856 

mechanical properties of, 856 
recrystallization temperature of, 856 
Ta-C, C solubility in, 1458 


Ta-C, physical and mechanical properties of fcc phase in, 1361 


Ta-Ir, phase diagram of, 1401 

Ta-O, strain aging of, 603 

Ta-Pd, intermediate phases in, 1028 

Ta-W, grain size dependence of yield stress in, 772 
Ta-Zr, phase diagram of, 1245 

weldability of, 856 


TEMPERATURE MEASUREMENT 


of liquid Fe, 482 
by optical pyrometer, 482 


kinetics of, 94 
microstructural changes during; in 0.4%C steel, 1334 


TEXTURE 


annealing, of Cu, 627 

in austenitic stainless steel, 1454 
characterization of, 934 

cube-on-edge, in Fe-Si, development of, 776 
determination of, using spherical specimen, 1011 
of Fe-Si, rolling and annealing, 905 

in Fe-Si, secondary, 185 

of low C steel, relation of, to plastic anisotropy, 272 
prediction of physical properties from, 934 
recryStallization, of Fe crystal, 1011 
recrystallization, of Fe-Si alloys, 1011 

rolling, of Cu, transition of, 627 

solidification, of Pb, 47 

of Sn after casting, 1453 

of Zn after casting, 1453 


TENSILE PROPERTIES 


of AgMg, 769 

of Al-Mg alloy, 452 

of Cb alloys, 459 

of Cd and Cd-Mg alloys, 70 

of Cr, recrystallized, 151 

of Ni-Al,O3 composite, effect of Mn on, 1251 
of Ni films, 1346 

of René 41 type alloys, 405 


of shock hardened and explosively ausformed alloy steel, 1188 


of Ta alloys, hot, 856 

of Ti-Al-7r alloys, 563 

of Ti- V-Cr-Al alloys, 743 

of W-Ni-Fe composites, 1127 


THERMAL EXPANSION 


Coefficient of 
of Hg alloys, 51 
of liquid Cu, 1226 
prediction of, in textured materials, 934 
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THERMOCOUPLE MATERIALS 


thermoelectric power of, 478 


THERMOELECTRIC PROPERTIES 


of transition thermoelements, 478 


THIN FILMS 


of Be, preparation of, 1462 
of Ni, strength of, 1346 


TIN 


solidification of, nucleation rate, 890 
solidification texture in, 1453 


TIN ALLOYS 


grain boundary segregation of Tl in, 223 

segregation in, during solidification, 112 

Sn-Ag, solute distribution during solidification of, 231 
Sn-Bi, liquid, electromigration and resistivity in, 1156 
Sn-Pb, segregation in, during solidification, 1351 
Sn-Pb, solidification of, 374 

Sn-Pb, solidification of, nucleation rate, 890 


TITANIUM 


hardness of, during recovery, 1024 

internal friction of, 1024 

liquid, surface energy of, 1175 

oxide, (rutile), hardness of, effect of stoichiometry on, 1467 
spurious transformation in, 789 


TITANIUM ALLOYS 


Ti-Al-Zr system, mechanical properties of, 563 

Ti-Cr, phase diagram of, 1342 

Ti,Cu, crystal structure of, 674 

Ti,Cu,O, crystal structure of, 674 

Ti-H, stress orientation of precipitates in, 1166 

Ti,Ni, crystal structure of, 674 

Ti,Ni,O, crystal structure of, 674 

Ti-O-H, thermodynamic properties of, 769 

Ti-V-Cr phase diagram, 743 

Ti-V-Cr-Al system, tensile properties and aging of, 743 


TORQUES 


Surface 
of Ag, 1078 
of solids, 400 


TORSION 


Bauschinger effect in steel during, 736 
stored energy produced by, 365 

stored energy produced by, 1477 
yielding in, 331 

yielding in, 340 


TRANSITION PRESSURE 
of Fe-Si alloys, 746 


TRANSITION TEMPERATURE 


Ductile-brittle 
of Cb alloys, 459 
in Cb, effect of O, and Hy on, 131 
of Cd and Cd-Mg alloys, 70 
of Cr and Cr with interstitials, 724 
effect of grain size and composition on, in steel, 1212 
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in Fe-W, 505 

of recrystallized Cr, 151 

in Ta, effect of O, and Hy on, 131 
in W, effect of grain size on, 280 


TUNGSTEN 


carbide-Co alloys, sintered, fracture strength of, 1146 
ductility of, effect of annealing on, 280 

liquid, surface energy of, 1175 

plasma-sprayed, sintering of, 598 


TUNGSTEN ALLOYS 


W-Hf, phase diagram of, 264 
W-Ni-Fe composites, mechanical properties of, 1127 


TWINNING 


in Bi, absence of, at high pressure, 167 

in Cb, effect of interstitials on, 1170 

effect of grain size on, 505 

electron diffraction patterns after, indexing of, 1044 
in Fe base martensites, modes of, 1471 

in Fe-Be alloy, 779 

in Fe-Ni-C martensites, 159 

in Fe-Si alloys during shock loading, 746 

in sapphire, 1053 

of Zr, shear during, 976 


TWINS 


in Al, with planar boundaries, 786 
intersections of, in bee crystals, 775 


URANIUM 


carbide, etch pits in, 286 

carbide, oxidation of, 488 

diffusion coefficient of, in liquid Cd, 571 

microstructure of, after cold work and recrystallization, 1151 
nitrate, solvent extraction of, 191 

self-diffusion coefficient of, in y phase, 265 


URANIUM ALLOYS 
U-Nb system, diffusion in, 1083 


VACANCIES (See POINT DEFECTS) 


VANADIUM 


liquid, surface energy of, 1175 
nitride, precipitation of, in liquid Fe-V alloys, 929 


VANADIUM ALLOYS 


ternary Cr30-type phases in, 1407 
V-Mn, CsCl-type structure in VMn, 1460 
V-Zn system, phase diagram of, 485 
V-Zr-Co, structure of Zr(VCo)>, 687 


VISCOSITY 


of Bi, 706 
of Pb, 706 
of Zn, 706 


VOIDS 


in CO, at grain boundaries, 1134 
formation of, during solidification, 580 
interfacial, 7 


WATER 


solubility of, in open-hearth slags, 1457 
solubility in silicate melts, 492 


WELDABILITY 


of Ta alloys, 856 
of Ti-Al-Zr alloys, 563 


WELDING 


cracking during, 2 
cracking during, in René 41 type alloys. 405 


WORK HARDENING (See STRAIN HARDENING) 


X-RAY LINE BROADENING 


in PbTe after cold work, 282 
in steel, 447 


X-RAY TECHNIQUES 


extinction contrast, use of, in study of slip plane intersections, 


797 
liquidus determination in binary phase diagrams, 535 


texture determination using spherical specimen, 1011 


YIELDING 


of Au and Al crystals, 1003 
of Be, effect of surface condition on, 669 

Cottrell’s theory, effect of line tension in, 658 

of Cu3Au, ordered, 260 

Petch relation, 239 

of Ta and Ta-W alloy, grain size dependence of, 772 
in torsion of single crystals, 331 
in torsion of single crystals, 340 


YYTRIUM ALLOYS 


Y-Sc, phase diagram of, 865 
Y-7n phase diagram, 910 


orientation determination, using cylindrical Laue photograph, 712 


ZINC 


cleavage of crystals of, 1069 
creep of single crystals of, 529 

crystals, effect of surface removal on plastic flow of, 1003 
dislocation structure of, 994 

refining of, 509 

roasting of concentrates of, 1419 

roasting practice, fluid bed, 105 

solidification texture in, 1453 

sulfates, anhydrous, thermodynamic properties of, 1419 
sulfide, oxidation of, 215 

viscosity of, 706 


ZINC ALLOYS 


segregation in, during solidification, 112 
Zn-Au, solidification substructure in, 276 
Zn-S-O, phase diagram of, 1419 

Zn-V system, phase diagram of, 485 
Zn-Y phase diagram, 910 


ZIRCONIUM 


carbide, oxidation kinetics of, 467 
diffusion coefficient of Cb in, 592 

liquid, surface energy of, 1175 

oxidation of, kinetics of, 1184 
self-diffusion coefficient in, 592 
tetrachloride, fused-salt scrubbing of, 773 
twinning elements in, 976 


ZIRCONIUM ALLOYS 


dispersion hardening of, 1463 
Zircaloy-2, H thermal diffusion in, 917 
Zr-Se system, phase diagram of, 865 
Zr-Ta, phase diagram of, 1245 
Zr-V-Co, structure of Zr(VCo)»,, 687 


ZONE REFINING 


levitation apparatus. for, 960 
of MoCls, 32 
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